The sphingomyelin pools in the outer and inner layer of the human erythrocyte membrane are composed of different molecular species.
Analyses of the fatty acid composition of the outer and inner pools of sphingomyelin in the human erythrocyte membrane revealed significant differences in molecular species composition of these two pools. The sphingomyelin in the inner monolayer, representing 15-20% of the total sphingomyelin content of this membrane, is characterized by a relatively high content (73%) of fatty acids, which have less than 20 carbon atoms, whereas these account for only 31% of the total fatty acids in the sphingomyelin in the outer leaflet. On the other hand, the ratio saturated/unsaturated fatty acids in the two pools is similar. Significant differences are also observed for the fatty acid composition of the sphingomyelin in human serum when compared to that in the outer monolayer of the corresponding red cell. These results are interpreted to indicate an (almost) complete absence of transbilayer movements of sphingomyelin molecules in the human erythrocyte membrane, whereas an exchange of this phospholipid between the red cell membrane and serum is either virtually absent, or affects only a minor fraction of the sphingomyelin in the outer membrane layer.